plantation, and a number of papers dealing with various aspects of the subject have been published (2) . It suffices to state here that the tumor is considered to be of epithelial origin composed of cells allied to those found in the bulb and root sheath of the hair, and that it has been transplanted through successive generations by intratesticular inoculations. This method of inoculation has proven effective, not only from the standpoint of obtaining actively progressing primary tumors, but also for the study of the pathological process as a whole. The manifestations of the disease vary markedly both in individual rabbits of a series and between groups of animals inoculated at one time as compared with those inoculated at another. The growth and fate of the primary tumor, the incidence of metastases, the distribution, number, extent and state of the growths and the mortality rates, both actual and estimated, are among the variable features of the disease which must be taken into account in evaluating the character of the process at any time.
It was found in October, 1924 , that all rabbits inoculated with the tumor became immune to Virus III, and by means of rapid passage of emulsions of primary tumors or metastases, the presence of the virus was regularly demonstrated.
Virus IIl.--Whfle attempting to produce chicken-pox in rabbits, a filterable transmissible agent was discovered (3) . This agent produces gross as well as microscopic lesions in the cornea, skin and testicles of rabbits, and an infection with it leads to an immunity against subsequent infections with the same material. For convenience, this agent has been spoken of as Virus III. At first it was considered not unlikely that the virus is the etiological agent of varicella. Further work, however, disclosed the fact that Virus III is indigenous to rabbits and that it is as typical a virus as vaccine virus or the virus of herpes simplex from both of which it can easily be differentiated.
Virus-Free Strain of Tumor.--This strain was obtained from a rabbit inoculated
with the stock tumor bearing the virus. The animal died several weeks after inoculation and accidentally lay in a warm room 12 to 18 hours. The primary tumor was removed and inoculated into the testicles of 3 rabbits. Although the development of these transplants was much delayed, growth later occurred and transfers were successfully made Many generations of this strain of the tumor have been studied, and it has been impossible to demonstrate the presence of Virus III by methods which suffice with the stock tumor. Rabbits inoculated with this strain, moreover, do not become refractory to skin infection with Virus III, their sera do not become virucidal and no nuclear inclusions, typical of Virus III reactions, have been found in young tumors. The virus-free state of this strain was controlled from time to time by appropriate tests. experiments were carried out from February, 1925, to January, 1926. Groups of 10 male rabbits from selected stocks were immunized to Virus III by a single intracutaneous or subcutaneous injection of testicular emulsions containing the virus. At intervals of 20 to 39 days after the injection of Virus III, the rabbits were inoculated in one testicle with 0.3 cc. of a salt solution emulsion of an actively growing primary tumor. Comparable groups of non-immunized rabbits were inoculated at the same time. Both the stock tumor strain bearing the virus and the virus-free strain of tumor were used. The total number of rabbits employed in the experiments reported in this paper was 129, 49 of which were immunized.
Conduct of Experiments.--The
The rabbits were separately caged and fed the same diet of hay, oats and cabbage. Frequent examinations were made, special attention being paid to the general physical condition of the animals, the character and course of the primary tumor and the development of secondary growths in superficial parts of the body.
The experiments were terminated 2 months after inoculation at which time all surviving animals were killed by an injection of air in the marginal ear vein. This period was selected upon the basis of previous experience as being sufficient to include a large proportion of the deaths due to tumor growth, and at the same time, sufficient to allow for the recovery of many rabbits. Rabbits which developed a pronounced cachexia or paralyses during the observation period were killed at that time. Each animal was subjected to postmortem examination, particular attention being given to the state of the primary tumor and to the distribution, number and condition of secondary growths together with an estimation of the degree of organ involvement.
Method of Analysis of Results.--The data obtained from clinical observations
and postmortem examinations have been analyzed upon a group basis. The actual deaths from the tumor process have been classified in 2 groups upon the basis of postmortem findings. In one, designated as "malignant," the widespread or significant distribution of tumor was such that there could be no question that the malignant process was responsible for the death of the animal. In the other, designated as "accidental," the distribution of tumor was usually more limited, and except that a site such as the spine or jaws was involved, it has been assumed that death would not have occurred at this time. It is obvious that in an estimation of degrees of malignancy based upon comparative mortality rates, the numbers of accidental fatalities possess far less significance than those in the category of malignant deaths.
A considerable number of rabbits survived the observation period of 2 months. In some of them, however, the distribution of metastases was such that it is probable that death would eventually have occurred as a result of the tumor process. Growths in both suprarenal glands or in the facial and jaw bones are instances of this type of disease. These cases have been classified as "probable deaths." On the other hand, there were instances of surviving animals in which a few loci of tumor were found, but upon the basis of the distribution and state of these growths, they have been classified as "probable recoveries."
The number of foci of metastases refers to the number of organs or tissues involved, not to the actual numbers of secondary growths, and consequently, the expressions "foci of metastases," "distribution of metastases" or "metastatic rate" are used rather than "number of metastases." The distribution of secondary growths has been considered upon both a relative and an actual basis, the former including all animals of a group, while the latter takes into account only those rabbits in which metastases were found. The actual rate is obviously accentuated by individual rabbits with large numbers of loci, so that from a group standpoint the relative rate is a fairer index of comparative metastatic involvement. For other purposes, such as a numerical comparison of the uniformity of tumor distribution, both rates are of value.
Results.
The results of 9 experiments consisting of both clinical and postmortem observations are summarized in Tables I, II, III and IV.  Table I contains data obtained in 3 experiments in which the virusfree tumor was inoculated in normal rabbits and in rabbits injected 25, 28 or 39 days previously with Virus III. Table II consists of the data of one experiment in which the virus-bearing tumor was used in an immunized group of rabbits; Virus III had been injected 28 days before the tumor. In the next 4 experiments, Table III , the pathological picture in normal rabbits induced by the virus-bearing tumor is contrasted with that of the virus-free tumor in rabbits injected 20, 25, 28 or 39 days previously with Virus III. Finally, Table IV summarizes the results of a single experiment in which the behavior of the virus-free tumor in normal rabbits was compared with that of the virus-bearing tumor in rabbits injected 28 days previously with Virus III. DISCUSSION. Before discussing the results of the experiments in which the course and character of the malignant disease in rabbits immune to Virus III was investigated, certain features of this study which must be considered in interpreting and evaluating the results should be briefly mentioned.
Because of the variability in the manifestation of the disease induced by this tumor, and in particular, the seasonal character of these variations (5) The state of different materials used for inoculation must be considered in comparing results of 2 series, one of which was inoculated with the tumor bearing the virus and the other with the virus-free tumor (Tables III and IV) . Both strains were transferred at monthly intervals to groups of not less than 10 rabbits and although actively growing primary tumors were used for this purpose, there was no criterion which would enable one to say that the 2 tumors were alike in actual or potential qualities of growth. But the chance of using less favorable material was the same in one case as in the other, except for the fact~ which will be discussed later, that the disease in rabbits immune to Virus III was less malignant than in normal animals, and in certain experiments the virus-free tumor used for inoculation was derived from the primary growth of this strain in an immune rabbit. The possibility that this condition of host immunity modified the growth capacity and malignant potentialities of the tumor cannot be disregarded, but on the other hand, it should be pointed out that there is no reason for assuming that such modifications were of the nature of fixed characteristics.
One must also consider the interval between the inoculation of the normal and of the immune groups of an experiment. This factor does not enter into the first 4 experiments in which both groups were inoculated on the same day or in the last 3 in which inoculations were carried out on succeeding days. But in the 5th experiment there were 5 days, and in the 6th experiment, there were 3 days intervening between the inoculation of the 2 groups. What effect, if any, such a time difference might have upon the course and character of the malignant disease cannot be predicted, and one might be disposed to ignore it because of its shortness as compared with the 2 months' duration of the experiments and attribute any marked divergence of the pathological picture in the 2 groups to other factors. We have repeatedly observed, however, definite variations in the plane or level of malignancy in series of rabbits inoculated at intervals of 2 weeks, and in some instances of I week, when the material used for inoculation was apparently as favorable in one case as in the other and other conditions under experimental control were common to both sets of animals. On this account, a number of experiments in which the interval between the inoculation of the 2 groups was 1 week or longer have not been included in the present paper. It may be said, however, that the observations derived from these additional experiments are in general agreement with those reported.
The analysis of experimental data may conveniently begin with the first result of inoculation, namely, the primary tumor. It has been our experience with the intratesticular route of injection that a primary tumor rarely fails to develop. In the present series of normal rabbits no failures were observed, but in 2 of the immune animals no tumor appeared. Although this proportion of failures is small, and may be entirely due to an error in the technic of inoculation, it is of interest that they occurred in the immune and not in the normal series. No attempt was made to measure the rate of growth and ultimate size of the primary tumors nor the speed and extent of regression in the instances in which this change occurred, but the general impression obtained of the initial reaction was that the tumors tended to develop more slowly and more irregularly in immune than in normal rabbits.
It will be seen by reference to Table I that in 3 experiments the disease was considerably less severe in rabbits immunized to Virus III than in normal animals; the virus-free strain of the tumor was used in these experiments. The lower level of malignancy in the immune group of each experiment is dearly brought out by the lower mortality rate, the fewer instances of pronounced malignancy, the smaller number of metastatic foci, the lower relative and actual rates of these growths and the higher incidence of actual and probable recoveries. As far as incidence of metastases is concerned, there is no consistent difference in the 3 experiments, but if the data are combined, the incidence is slightly lower among the immune than among the normal rabbits, that is, 48.3 per cent as contrasted with 55.2 per cent.
One experiment is available in which the behavior of the virusbearing tumor was studied in 10 normal rabbits and in 10 rabbits immunized to Virus III (Table II) . Again, the disease was much milder in the immunized group. The mortality rate was only half as great, and the incidence of well marked cases of malignancy was onefourth as high as in the group composed of normal animals. There was a much lower number of metastatic loci with a consequent reduction in the relative rate of these growths and although there was no difference in the incidence of metastases, the actual rate, in which only the animals with metastases are considered, was much smaller in the immune group, that is, 6.7 as compared with 16.8 in the normals.
The next comparison has been made with the virus-bearing tumor in normal and the virus-free tumor in immunized rabbits (Table III) . The results of the 4 experiments are in general conformity with the others, but the contrast between the level of malignancy displayed by the normal groups and the very mild character of the disease of the immune series is even more pronounced. In each experiment, for instance, there were 3 or 4 cases of outspoken malignancy among the normal groups, but there was only 1 such case among all the immunes of the 4 experiments. There was also a much lower incidence of metastases in 3 immune groups, while in the 4th (Experiment VIII) it was slightly lower. As far as the numbers of metastatic foci and the relative and actual rates of these growths are concerned, the values for the immune groups are uniformly smaller than those for the normals.
In the last experiment, observations of immune rabbits inoculated with virus-bearing tumor are compared with those of normal rabbits inoculated with virus-free tumor (Table IV) . The results of this experiment are not in accord with the others. Thus, there was the same incidence of pronounced cases of malignancy and practically the same number of metastatic loci with comparable relative rates of secondary growths in both immune and normal groups. In 2 particulars, however, the disease of the immune group was more severe than that of the normals, namely, in the higher incidence of metastases and in the slightly smaller number of actual and probable recoveries. But the disease of the immune group was considerably less severe than that of a group of normal rabbits inoculated with the same material (Experiment IV, Table II ), so that as far as the reaction of the host to this particular inoculum was concerned, the resistance of rabbits immune to Virus III was more effective than that of normal animals. It is probable, therefore, that the discordant results of the experiment were associated with the other group of animals, namely, the normal rabbits inoculated with virus-free tumor. The disease which developed in these animals was very mild, but not as mild as in a group of immune rabbits inoculated with the same material (Experiment III, Table I ). It is likely, therefore, that the particular results obtained in Experiment IX were largely influenced by the character of the virus-free material used for inoculation. In the earlier work with the virus-free tumor the strain was carried in normal rabbits, but later, Virus III immune animals were used because it was feared that a reinfection of the tumor might occur. During the period of these experiments, the same method of monthly transfer of the virus-free strain in immune rabbits and of the virus-bearing stock tumor in normal rabbits was employed, but the fact that the disease in immune animals was comparatively mild suggests that material from such sources might not be as favorable as transplants taken from normal rabbits. That is to say, from the standpoint of the animal factor, conditions tended to favor growth and development of the tumor in the case of the virus-bearing strain, while the reverse obtained with the virus-free strain. On the other hand, it is important to note that the virus-free strain after a sojourn in immunized animals was still capable of inducing a process of well marked malignancy, for there were 2 such occurrences in the normal rabbits of Experiments II and III (Table I) . It would appear, therefore, that the comparable results obtained with the immune and normal groups of Experiment IX were due, not to the failure of the immune state as such to be associated with a comparatively mild disease, but to the low level of the malignant process which developed in the normal rabbits.
Finally, as a conclusion to the comparison of individual experiments, the data of 7 experiments (I, II The result of this analysis brings out in a striking manner the fact that the character of the malignant process in rabbits immunized to Virus III was much less severe than in normal rabbits, and further, that this lowered plane of malignancy occurred despite relatively little difference in the incidence of metastases. Virus III immunity did not diminish the number of rabbits in which metastases were found, but the unfavorable effect of this state upon the disease was evidently exerted upon the development of certain of these secondary growths as shown by the total number of loci, together with their relative and actual rates. But this unfavorable effect did not invariably occur, for there were 2 instances of pronounced malignancy in 2 immune groups (Experiments I and IV), a ratio of, roughly, 1 in 10. It is evident, therefore, that the reaction of the exceptional animal is little, if at all, influenced by the presence of an immunity to Virus III, and the inclusion of these rabbits disturbs the tendency toward numerical uniformity of pathological manifestations otherwise obtaining in animal groups in which the tumor process is of low malignancy.
The question of the comparative effectiveness of the immune state of rabbits to Virus III with respect to its duration cannot be properly discussed at this time because of insufficient material. Rabbits injected with Virus III become refractory to subsequent injections of the virus (intradermal) within 6 to 8 days, and the sera of such animals • show well marked virucidal properties within a fortnight. As far as is known, these conditions continue for at least 6 months. The present experiments were performed 20 to 39 days after the injection of Virus III when a high state of immunity to the virus was present, but it is impossible to say whether variations in the degree of immunity associated with different periods of duration, if such variations exist, could be satisfactorily demonstrated by means of the malignant disease.
Finally, attention should be drawn to the fact that the immunity to Virus III which follows the injection of the virus-bearing tumor does not appear to be associated with an unfavorable influence upon the malignant process. The time necessary for the development of an immunity under these circumstances may account for this result. In the ~ase of rabbits inoculated with testicular tissue emulsions rich in virus content, the immune state is fully developed within 6 to 8 days, but this period is lengthened to 2 to 3 weeks after the injection of the virus-beating tumor, This difference in time is presumably due to differences in the amount or state of the virus. Under circumstances of rapid testicular passage at 4 or 5 day intervals, the amount of active virus must be very large, while it is undoubtedly smaller in the case of the tumor transferred at monthly intervals as shown by the fact that although testicular inoculations of stock tumors 4 to 8 weeks old lead to an immunity to Virus III, no visible virus reaction is obtained by means of intracutaneous inoculation of the same material.
Since the findings of the experiments reported in this paper show that the tumor process was not as mild in normal rabbits inoculated with virus-bearing tumor as in comparable groups of rabbits in which a Virus III immune state was present at the time of inoculation, it would appear that the character of the tumor process as a whole was largely determined by conditions or factors obtaining during the first 2 weeks after inoculation. As far as this particular tumor is concerned, however, such an assumption is not entirelywarranted. For instance, young primary tumors which have grown slowly and to a limited extent for the first 2 or 3 weeks may suddenly assume an active and rapid growth. It is reasonable to presume that a similar change takes place in any metastatic growths with the result that what was apparentlya more or less controlled tumor process became an uncontrolled one. The balance which exists between the ability of the host to control the malignant disease on the one hand, and the capacity of the tumor process toward the continued growth of primary and metastatic tumors on the other, is obviously influenced by a variety of factors. Nevertheless, it would appear from the present experiments that the growth capacities of the virus-bearing transplant were not affected by a slowly developing immunity to Virus III in the same manner as in the case of an immunity present at the time of inoculation. On the other hand, the failure of the tumor process to be influenced by a delayed virus immunity may be explained upon the basis of the effect which the virus exerts on the animal host. This aspect of the question is discussed in the accompanying paper dealing with the effect of Virus III on the malignant disease (4).
The effect of host immunity to Virus III upon the manifestations of this malignant tumor must be of an entirely non-specific nature. Virus III has been extensively studied in a large number of rabbits for 4 years and there is no indication that it produces tumors of any type. Although the stock tumor with which we have worked was found to be infected with Virus III, there is no reason for assuming that its presence was anything but a fortuitous occurrence and due to 2 factors, first, that this virus is indigenous to rabbits and second, that the tumor presents unusually favorable conditions for the growth and survival of certain viruses. Furthermore, a virus-free strain of the tumor has been found to possess the essential characteristics of malignancy exhibited by the virus-bearing strain, for it can be transplanted from rabbit to rabbit, it gives rise to metastatic growths and it has caused death. The effect of Virus III immunity upon the course and character of the neoplasm has, moreover, been observed in the disease induced by both virus-free and virus-bearing tumors. And it may be mentioned in this connection that similar effects have been observed in connection with concomitant infections which have affected the course of the tumor and also experimental infection with Treponema pallidum.* The mechanism by which this effect is produced is not known. If one considers resistance or susceptibility to disease as a functional activity of the animal organism, then it is evident that the low plane of malignancy displayed by rabbits immunized to Virus III was brought about by factors which affected animal economy resulting in an increased or a more effective resistance to the tumor process.
SUMMARY AND CONCLUSIONS.
Experiments are reported in which were studied the course and character of a transplantable malignant neoplasm in normal rabbits and in rabbits immunized with a filterable virus, Virus III.
The disease which developed in immunized rabbits was extremely mild and much less severe than in normal animals.
The effect upon the tumor process displayed by Virus III immune rabbits in the direction of diminished malignancy is considered to be entirely non-specific in character, and the suggestion is made that it is accomplished through a more effective resistance of the host.
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